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ABSTRACT

Introduction: Migraine attacks notably impact
people’s daily lives, health-related quality of life
(HRQoL), and ability to work. Triptans are
widely used as acute medication for a migraine
attack but are ineffective, poorly tolerated, or
contraindicated in some patients. HRQoL and
work productivity are therefore likely to pose
particular problems for patients whose migraine
attacks do not respond sufficiently to triptan
acute treatment. This real-world study aimed to
determine whether migraine-related HRQoL,
disability, and work productivity differed
between triptan insufficient responders (TIRs)

and sufficient responders (TSRs) receiving this
acute treatment for migraine in Japan.
Methods: This was a retrospective analysis of
2017 Adelphi Migraine Disease Specific Pro-
gramme cross-sectional survey data collected
from physicians and their consulting patients
with migraine in Japan. Patients had to be
receiving a triptan as their sole acute prescribed
medication for migraine. TIRs were defined as
patients who achieved headache pain freedom
within 2 h of taking triptan acute treatment in
no more than three of five migraine attacks.
Differences in outcomes between TIRs and TSRs
were examined in adjusted analyses using a
multivariable general linear model.
Results: Of 200 patients receiving a triptan as
their sole prescribed acute treatment for
migraine, 88 (44.0%) were classed as TIRs.
Migraine-Specific Quality of Life Questionnaire
scores were significantly lower—indicating
poorer HRQoL—among TIRs than TSRs, as were
mean EuroQol 5-dimension utility and visual
analog scale scores (p\0.05 for comparisons).
TIRs also reported significantly (p B 0.003)
greater impairment than TSRs across all Work
Productivity and Activity Impairment domains,
with the exception of work time missed.
Migraine disability was higher among TIRs than
TSRs.
Conclusion: Migraine attacks had a negative
impact on the HRQoL, disability, and work
productivity of people with migraine in Japan
reporting insufficient efficacy with acute triptan
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treatment, highlighting the need for more
effective acute treatment options.
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Key Summary Points

Why carry out this study?

Migraine attacks have a notable impact on
people’s daily lives, health-related quality
of life (HRQoL), and ability to work.

HRQoL and work productivity are likely to
pose particular problems for patients
whose migraine attacks do not respond
sufficiently to commonly used acute
treatments such as triptans.

This real-world study aimed to determine
whether migraine-related HRQoL,
disability, and work productivity differed
between people reporting insufficient
efficacy (triptan insufficient responders)
and sufficient efficacy (triptan sufficient
responders) with triptans as acute
treatment for migraine in Japan.

What was learned from the study?

Migraine-related disability was higher, and
migraine-related HRQoL and work
productivity were significantly lower, in
triptan insufficient responders (based on
insufficient efficacy) than in triptan
sufficient responders.

The negative impact of migraine attacks
on the HRQoL, ability to perform in daily
life, and work productivity of people in
Japan reporting insufficient efficacy with
acute triptan treatment highlights the
need for additional effective acute
treatment options.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13251809.

INTRODUCTION

Migraine is highly prevalent worldwide and
places a considerable burden on patients [1]. In
2016, the prevalence of migraine in Japan was
reported to be 17.8 (95% uncertainty interval
17.1–18.5) million, accounting for 0.75
(0.48–1.05) million years lived with disability
(YLD) [2]. Migraine was the fourth leading cause
of YLD [3].

Pharmacological management options for
migraine include acute treatment to relieve pain
and its associated symptoms during an attack or
to limit the duration and severity of an attack,
emergency treatment, and preventive treatment
[4]. There is, however, evidence that current
treatment approaches are not sufficiently
meeting the needs of people with migraine.
A US longitudinal population-based study
(American Migraine Prevalence and Prevention)
found that, of the more than 5500 people with
episodic migraine,[ 40% reported having at
least one unmet treatment need with their
current acute treatment, among whom 37.4%
were dissatisfied with their acute treatment
regimen [5]. A recent systematic review high-
lighted high levels of unmet needs, relating to a
lack of awareness and under-diagnosis of
migraine, and a need for better management
and therapies for treatment, among patients
with the disease in East Asia, including Japan
[6]. In Japan, an increasing amount of real-
world data suggests that migraine (both episo-
dic and chronic) poses a notable disease burden
and highlights high levels of unmet need with
prescribed acute and preventive medication
among people with migraine [7, 8].

In Japan, triptans are among the medications
recommended by the Japanese Society of Neu-
rology and the Japanese Headache Society for
the acute treatment of a migraine attack [9].
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Globally, triptans are commonly used for this
purpose [10] but are not effective in all patients,
with rates of pain freedom at 2 h post-dose (the
recommended primary endpoint for assessing
the efficacy of such treatments [11]) ranging
from 18 to 50% [10]. Additionally, some indi-
viduals have contraindications to triptans (e.g.,
cardiovascular/cerebrovascular conditions such
as ischemic heart disease, stroke, transient
ischemic attack, and uncontrolled hypertension
[12]) or are intolerant of or unwilling to take
these agents [13–15]. Patient persistence with
triptan therapy is low, with the 1-year proba-
bility of discontinuation among all triptan users
reported to be 30–60% [16, 17]. Lack of acute
medication efficacy has been linked with an
increased risk of progression from episodic to
chronic migraine [18].

People with migraine experience attacks of
intense pain and other symptoms, such as
nausea, vomiting, photophobia, and phono-
phobia, which can notably impact upon their
daily life, health-related quality of life (HRQoL),
and ability to work [19, 20]. Reduced HRQoL
and work productivity are therefore likely to
pose particular problems to patients whose
migraine attacks do not respond sufficiently to
triptans. It is important to realize the burden of
insufficient response on patients with migraine
and the need for more effective acute treatment
options. To the best of our knowledge, no
studies have examined outcomes in this patient
population who do not respond to triptan
treatment in Japan.

The main aim of this retrospective analysis of
2017 Japan Adelphi Migraine Disease Specific
Programme (DSP) cross-sectional survey data
was to determine whether migraine-related
HRQoL, disability, and work productivity dif-
fered between people reporting insufficient
efficacy (termed here triptan insufficient
responders [TIRs]) or sufficient efficacy (triptan
sufficient responders [TSRs]) with prior triptan
acute therapy for migraine in Japan. We also
aimed to describe and identify characteristics
and factors associated with insufficient triptan
efficacy.

METHODS

Study Design

This was a retrospective analysis of real-world,
point-in-time, cross-sectional survey data on
migraine treatment practice, patient demo-
graphics, clinical features, outcomes, migraine-
related HRQoL, disability, and work productiv-
ity collected from physicians and their con-
sulting patients with migraine as part of the
Japan Adelphi Migraine DSP over the period
October 2017–March 2018. The DSP is Adelphi
Real World’s proprietary, real-world evidence
generation program.

Full details of the standardized methodology
used in the DSPs [21] and of the methodological
details of the Japan Adelphi Migraine DSP data
have been published [7, 8]. Briefly, physicians
completed a patient record form (PRF) for nine
consecutive adult patients (aged C 18 years)
with migraine, collecting information on the
patient’s demographics and clinical character-
istics, including headache diagnoses (e.g.,
medication overuse, tension-type, chronic, epi-
sodic), average migraine severity over the past
3 months, average monthly attack frequency
over the past 3 months, symptoms, and pre-
scribed medication; concomitant diagnoses;
and treatment history. To achieve an oversam-
pling of patients for whom at least one prior
preventive treatment had failed, every tenth
patient needed to meet this requirement and
may not have been consecutive.

The physician then invited each patient for
whom a PRF had been completed to fill in a
confidential patient self-completion (PSC) form,
which included questions about the patient’s
demographics, current symptoms, and thera-
peutic response to and level of satisfaction with
acute prescribed medication (response options
ranged from extremely satisfied to extremely
dissatisfied). Patients also provided information
on additional patient-reported outcomes, such
as the impact of migraine on their HRQoL (us-
ing the Migraine-Specific Quality of Life ques-
tionnaire [MSQ] version 2.1 [22] and the
EuroQol 5-dimension 5-level questionnaire [EQ-
5D-5L] [23]), their headache-related disability
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over the past 3 months (using the Migraine
Disability Assessment [MIDAS] test [24, 25]),
and their work productivity and activity
impairment due to migraine (using the Work
Productivity and Activity Impairment ques-
tionnaire: Migraine [WPAI:Migraine] [26]).

Patients provided informed consent for use
of their anonymized and aggregated data for
research and publication in scientific journals
by means of a check box on the front page of
the PSC. Data were collected in such a way that
patients and physicians could not be identified
directly. All data were aggregated and de-iden-
tified before receipt by Adelphi Real World. The
DSP methodology and questionnaires were
reviewed by an official independent body, Frei-
burger Ethik-Kommission International (FEKI),
which granted ethical approval. As this was a
retrospective analysis that used de-identified
data that had been previously collected, patient
participants were not required to provide formal
Consent to Release Information forms for the
current analyses; the original consent from
those who provided data in the DSP covered the
planned analyses in this study. The study was
conducted in accordance with the applicable
regulations of Japan (the Ethical Guidelines for
Medical and Health Research Involving Human
Subjects).

Study Population

Physicians
Physician participants in the Japan Adelphi
Migraine DSP were either internists (primary
care physicians or general practitioners) or
neurologists currently treating patients with
migraine. Participating internists and neurolo-
gists were required to make treatment decisions
for six or more people with migraine in a typical
month.

Patients
Patient participants in the Japan Adelphi
Migraine DSP were adults with a physician-
confirmed diagnosis of migraine actively seek-
ing care from their physician. To be included in
the current analysis, patients had to be cur-
rently receiving any formulation of a triptan as

their sole acute prescribed medication for
migraine, to have completed a PSC, and to have
answered the following survey question, con-
sidering their condition over the past 3 months:
‘‘In approximately how many migraine attacks
would you say your prescribed acute medication
stops the pain entirely within 2 hours of taking
the medication?’’ In response, patients could
select from none, one, two, three, four, or five
out of five attacks.

On the basis of their responses to the above
question, patient participants were assigned to
one of two cohorts: TIRs or TSRs. TIRs were
defined as patients who, after taking a triptan as
an acute treatment, achieved headache pain
freedom within 2 h in no more than three of
five migraine attacks, whereas TSRs were
defined as those who, after taking a triptan as an
acute treatment, achieved headache pain free-
dom within 2 h in at least four of five migraine
attacks [28, 29].

Study Endpoints
The primary endpoint of the study was to
determine whether migraine-associated HRQoL,
disability, and work productivity differed sig-
nificantly between TIRs and TSRs. Secondary
endpoints included the identification of char-
acteristics and factors associated with insuffi-
cient triptan efficacy.

Outcomes
Migraine-associated HRQoL, disability, and
work productivity were assessed using validated
Japanese translations of the MSQ (version 2.1),
EQ-5D-5L, MIDAS questionnaire, and
WPAI:Migraine questionnaire.

The MSQ (version 2.1) is a migraine-specific
instrument that allows patients to rate how
migraine attacks restrict three aspects of their
HRQoL: their daily social and work-related
activities (Role Function – Restrictive; seven
items), how migraine attacks prevent these
activities (Role Function – Preventive; four
items), and the emotional impact of migraine
attacks (Emotional Function; three items), using
a scale of 1 (none of the time) to 6 (all of the
time) [22]. Computed raw scores for the MSQ
total score, and each of the three domains, were
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linearly transformed to a 0–100 scale (100
indicates full functionality).

The EQ-5D-5L comprises the EQ-5D-5L
descriptive system (measuring mobility, self-
care, usual activities, pain/discomfort, and
anxiety/depression) and the EQ-5D visual ana-
log scale (VAS) [23]. The EQ-5D–5L utility score
provided a numeric index of the health state of
the patient population using Japanese tariffs
(higher scores indicate better health). The EQ-
5D VAS score is the average numeric rating of
the VAS score (0 = worst imaginable health
state; 100 = best imaginable health state).

For the MIDAS questionnaire, patients
answer five questions recording the number of
days reported as missing work or with reduced
productivity at work or home and missed social
events due to a headache over the past
3 months [24, 25, 27]. Higher total scores (total
number of days summed from the answers to
the five questions) indicate greater disability
(0–5 = little/no disability, 6–10 = mild disabil-
ity, 11–20 = moderate disability, C 21 = severe
disability).

The WPAI:Migraine questionnaire calculates
four scores for percentage work time missed
(absenteeism), percentage impairment while
working (presenteeism), percentage overall
work impairment, and percentage activity
impairment [26], with each score ranging from
0 to 100% after transformation (higher scores
indicate greater impairment).

Additionally, physicians assessed each
patient’s severity of migraine over the past
3 months using a 10-point Likert scale (1 = very
mild; 10 = very severe). ‘‘Do not know’’ was also
a response option.

Statistical Analysis

To compare differences in the baseline charac-
teristics and outcomes between TIRs and TSRs,
continuous measures were assessed using two-
sample t tests, and categorical measures were
assessed using the chi-square test or Fisher’s
exact test if the expected count was\5.

To control for potential confounding effects
on the outcomes of migraine-associated
HRQoL, disability, and work productivity

between TIRs and TSRs, an adjusted analysis
using a multivariable general linear model
(GLM) was conducted to examine differences
between the two groups. The GLM was fitted
using TIRs versus TSRs as a main effect and
controlled for age, sex, migraine headache day
frequency, comorbidities, duration of illness,
preventive medication use, and presence of
aura. Least squares (LS) means with 95% confi-
dence intervals (CIs) from the GLM analysis
were reported for each group.

Factors associated with insufficient triptan
efficacy (vs. sufficient triptan efficacy) were
identified using logistic regression with back-
ward variable selection. Candidate continuous
covariates included age, MIDAS total score, EQ-
5D–5L utility score, physician-reported
monthly headache days over the past 3 months,
and physician-reported headache severity over
the past 3 months. Candidate categorical
covariates included physician specialty, patient
sex, diagnosis of migraine with aura, diagnosis
of migraine without aura, diagnosis of tension-
type headache, comorbidities (depression, anx-
iety, neck pain), diagnosis of menstrual
migraine or menstrual-related migraine, symp-
toms currently experienced (nausea, vomiting),
when acute medication is taken relative to the
start of the attack (‘‘at the first sign of a
migraine’’ [before the pain starts], ‘‘when the
pain starts,’’ or ‘‘after the pain has started and I
have an idea of how severe it is’’), taking over-
the-counter (OTC) medication for migraine
attacks, and whether the patient ever received
preventive medication for their migraine. A
significance level of 0.1 was required for a vari-
able to stay in the model. Age and sex were
forced to remain in the model. Odds ratios
(ORs), 95% CIs, and p values from the final
logistic regression model were reported.

Summary statistical information was based
on non-missing data. No imputation strategy
was implemented for missing data. The number
of patients excluded because of missingness
from adjusted analyses of the GLM model
included 24 patients for MIDAS total score,
three patients for EQ-5D-5L utility score and
MSQ total score, and 87 patients for WPAI. For
the backward logistic regression model, three
patients (3/200 = 1.5%) were excluded because
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of missingness in covariates. All statistical tests
were conducted at a two-sided 5% significance
level without any multiplicity adjustment.
Analyses were conducted using SAS Enterprise
Guide 7.15 (SAS Institute, Cary, NC, USA).

RESULTS

The study population comprised 200 patients
who were receiving a triptan as their sole pre-
scribed acute treatment for migraine at the time
of the survey, had completed a PSC, and had
provided information on the efficacy of their
triptan therapy over five migraine attacks in
their PSC form. Of these patients, 88 (44.0%)
were classified as TIRs and 112 (56.0%) were
classified as TSRs (Fig. 1).

There were no significant differences in
demographics between TIRs and TSRs. TIRs were
less likely to be managed by an internist (52.3
vs. 66.1%) and more likely to be managed by a
neurologist (47.7 vs. 33.9%) than TSRs at the
time of the current consultation (p = 0.048)
(Table 1). TIRs were significantly more likely
than TSRs to have a diagnosis of migraine
without aura (62.5 vs. 42.0%, p = 0.004) or
chronic migraine (12.5 vs. 0.9%, p\0.001) and
significantly less likely to have a diagnosis of
migraine with aura (35.2 vs. 55.4%, p = 0.005)
(Table 1). Similar levels of other headache
diagnoses (tension-type, rebound/medication
overuse, and menstrual/menstrual-related
headache) were seen between groups.

Neck pain was the most common concomi-
tant condition experienced by all patients
(13.0%) (Table 2). No significant differences in
diagnosed concomitant conditions, including
the number of conditions or the incidence of
cardiovascular conditions, were reported by
physicians between TIRs and TSRs. Current
cardiovascular risk was assessed by the physi-
cian as mild or moderate in similar proportions
of TIRs and TSRs.

Currently experienced migraine-related
symptoms were generally reported in similar
proportions of TIRs and TSRs, although sensi-
tivity to sound (42.0 vs. 27.7%), pain worsened
by activity/movement (40.9 vs. 25.9%), and
muscle weakness/fatigue (17.0 vs. 6.3%) were

reported significantly more commonly by TIRs
than by TSRs (all p\0.05) (Table S1 in the
electronic supplementary material). Physicians
reported that, over the 3 months prior to par-
ticipation in the study, TIRs experienced sig-
nificantly more monthly headache days (mean
5.7 vs. 4.5, respectively; p = 0.023) and monthly
migraine headache days (4.8 vs. 3.7, respec-
tively; p = 0.013) than TSRs. Migraine over the
past 3 months was significantly more severe in
TIRs than in TSRs (scored as 6.4 vs. 5.2,
p\0.001) (Table 3).

The most common currently prescribed
triptans were sumatriptan (for 38.5% of
patients) and zolmitriptan (22.0%); physicians
reported that TIRs were more likely to have tried
a larger number of unique triptans than TSRs,
although the difference was not statistically
significant (Table 3). TIRs were significantly
more likely than TSRs to have ever used (53.4 vs.
33.9%, p = 0.006) or to be currently receiving
(52.3 vs. 32.1, p = 0.004) prescribed preventive
treatment (Table 3). Patient-reported data indi-
cated that timing of triptan administration dif-
fered significantly (p = 0.033) between TIRs and

Fig. 1 Derivation of triptan insufficient responder (TIR)
and triptan sufficient responder (TSR) cohorts (N = 200),
based on response to the question: ‘‘In approximately how
many migraine attacks would you say your prescribed acute
medication stops the pain entirely within 2 h of taking the
medication?’’ TIRs were defined as patients who, after
taking a triptan as an acute treatment, achieved headache
pain freedom within 2 h in no more than three of five
migraine attacks, whereas TSRs were defined as those who,
after taking a triptan as an acute treatment, achieved
headache pain freedom within 2 h in at least four of five
migraine attacks
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TSRs, with TIRs more likely than TSRs to take
triptan acute medication when/after the pain
starts (55.2 vs. 49.1%/13.8 vs. 5.4%) than at the
first sign of pain (31.0 vs. 45.5%). TIRs were also
significantly more likely to need to take extra
doses to relieve their pain (64.8 vs. 34.3%) and
to be taking OTC medications (19.5 vs. 4.5%)
(both p\0.001) (Table 4). Patient-reported
satisfaction with prescribed triptan acute medi-
cation differed significantly (p\ 0.001) between
TIRs and TSRs, with greater satisfaction levels

being more common for TSRs and lower satis-
faction levels or dissatisfaction being more
common for TIRs (Table 4).

Figures 2, 3 show the estimated LS means
with 95% CIs for the reported outcomes in each
group obtained from the adjusted GLM. In
adjusted analyses, HRQoL was reported to be
poorer among TIRs than among TSRs, as shown
by lower MSQ total (71.0 [95% CI 67.1, 74.8] vs.
77.5 [95% CI 74.1, 81.0]; p = 0.009), Role
Function – Restrictive (68.5 [95% CI 64.6, 72.4]

Table 1 Patient characteristics

Characteristic Total (N = 200) TIRs (n = 88) TSRs (n = 112) p value

PSC data

Age in years, mean (SD) 43.7 (13.1) 43.7 (12.4) 43.7 (13.7) 0.980a

Female, n (%) 153 (76.5) 71 (80.7) 82 (73.2) 0.216b

Married, n (%) 131 (65.5) 52 (59.1) 79 (70.5) 0.153c

Smoking status: current or prior smoker, n (%) 48 (24.6) 22 (25.8) 26 (23.6) 0.476b

Employed, n (%) 142 (72.4) 64 (73.6) 78 (71.6) 0.755b

PRF data

Specialty of consulting physician, n (%) 0.048b

Internistd 120 (60.0) 46 (52.3) 74 (66.1)

Neurologist 80 (40.0) 42 (47.7) 38 (33.9)

Headache diagnosis, n (%)

Migraine with aura 93 (46.5) 31 (35.2) 62 (55.4) 0.005b

Migraine without aura 102 (51.0) 55 (62.5) 47 (42.0) 0.004b

Menstrual/menstrual-related migraine 33 (16.5) 16 (18.2) 17 (15.2) 0.570b

Chronic migrainee 12 (6.0) 11 (12.5) 1 (0.9) < 0.001b

Rebound/medication overuse headache 4 (2.0) 3 (3.4) 1 (0.9) 0.322c

Tension-type headache 52 (26.0) 26 (29.5) 26 (23.2) 0.311b

Percentages are calculated as proportion of non-missing data
Bold text indicates statistical significance for TIRs versus TSR
PRF patient record form (completed by the physician), PSC patient self-completion, SD standard deviation, TIR triptan
insufficient responders (based on efficacy), TSR triptan sufficient responders (based on efficacy)
a t test
b Chi-square test
c Fisher’s exact test
d Primary care physician/general practitioner
e Defined as C 15 headache days per month for[ 3 months in the past 12 months
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vs. 74.7 [95% CI 71.2, 78.2]; p = 0.015), Role
Function – Preventive (75.9 [95% CI 71.6, 80.2]
vs. 81.4 [95% CI 77.6, 85.2]; p = 0.043), and
Emotional Function (70.3 [95% CI 66.0, 74.6]
vs. 78.9 [95% CI 75.0, 82.7]; p = 0.002) scores
(Fig. 2a) and significantly lower mean EQ-5D-5L
utility (0.80 [95% CI 0.76, 0.84] vs. 0.88 [95% CI
0.85, 0.92]; p\ 0.001) and EQ-5D VAS scores
(68.8 [95% CI 65.1, 72.4] vs. 80.7 [95% CI 77.4,
83.9]; p\0.001; Fig. 2b). Migraine-related dis-
ability was also reported to be greater among
TIRs than among TSRs as shown by a (non-

significantly) higher MIDAS total score (18.8
[95% CI 12.3, 25.2] vs. 11.5 [95% CI 5.5, 17.6];
p = 0.087; Fig. 2c).

TIRs also reported significantly greater
impairment and less productivity than TSRs in
all WPAI domains (impairment while working:
57.2% [95% CI 47.7, 66.7] vs. 37.0% [95% CI
28.6, 45.4]; p = 0.001; overall work impairment:
57.9% [95% CI 48.3, 67.5] vs. 37.7% [95% CI
29.1, 46.2]; p = 0.002; activity impairment:
56.6% [95% CI 49.4, 63.9] vs. 42.7% [95% CI
36.3, 49.2]; p = 0.003), with the exception of

Table 2 Concomitant conditions in TIRs and TSRs (PRF data)

Concomitant conditions, n (%) Total (N = 200) TIRs (n = 88) TSRs (n = 112) p value

Neck pain 26 (13.0) 13 (14.8) 13 (11.6) 0.509a

Anxiety 9 (4.5) 5 (5.7) 4 (3.6) 0.511b

Stress 13 (6.5) 5 (5.7) 8 (7.1) 0.677a

Sleep disorders 8 (4.0) 3 (3.4) 5 (4.5) 1.000b

Depression 5 (2.5) 3 (3.4) 2 (1.8) 0.656b

Asthma/allergic rhinitis 9 (4.5) 4 (4.5) 5 (4.5) 1.000b

Back pain 4 (2.0) 2 (2.3) 2 (1.8) 1.000b

Thyroid disease 1 (0.5) 0 1 (0.9) 1.000b

No. of diagnosed concomitant conditions, mean (SD) 0.59 (1.0) 0.56 (0.8) 0.62 (1.1) 0.664c

Currently has a cardiovascular condition, n (%) 27 (13.5) 12 (13.6) 15 (13.4) 0.960a

Hypertension 25 (12.5) 10 (11.4) 15 (13.4) 0.667a

Angina 1 (0.5) 0 1 (0.9) 1.000b

Otherd 3 (1.5) 2 (2.3) 1 (0.9) –

Current cardiovascular risk,e n (%) 0.821a

Mild 169 (86.7) 74 (86.0) 95 (87.2)

Moderate 26 (13.3) 12 (14.0) 14 (12.8)

Percentages are calculated as proportion of non-missing data
PRF patient record form (completed by the physician), SD standard deviation, TIR triptan insufficient responders (based on
efficacy), TSR triptan sufficient responders (based on efficacy)
a Chi-square test for TSRs versus TIRs
b Fisher’s exact test for TSRs versus TIRs
c t test for TSRs versus TIRs
d No patient in either group had cerebrovascular disease, ischemic heart disease, congestive heart failure, hypotension, atrial
fibrillation, arrhythmia, deep vein thrombosis, cardiomyopathy, coronary artery disease, peripheral vascular disease, mitral
valve disease, or Raynaud’s disease
e Subjective opinion of the physician; no patient was assessed as being at severe risk
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work time missed (6.4 [95% CI 2.4, 10.4] vs. 2.6
[95% CI - 1.0, 6.2]; p = 0.145), for which the
difference did not achieve statistical signifi-
cance (Fig. 3).

These findings were also apparent in unad-
justed analyses, with the exception of a signifi-
cantly higher MIDAS score in TIRs than in TSRs
(18.4 vs. 6.5, p = 0.01), which was reflected in
the patient distribution across all disability
categories (Table S2 in the electronic supple-
mentary material).

Characteristics Associated
with Insufficient Triptan Efficacy

Factors associated with insufficient triptan effi-
cacy, as identified by backward logistic regres-
sion analysis, are shown in Table 5. The odds of
being a TIR were higher for patients taking OTC
medications for their migraine than for those
not taking OTC medications (OR 4.679 [95% CI
1.524, 14.371]; p = 0.007), for those taking their
prescribed medication after the pain had started
rather than at the first sign of a migraine attack

Table 3 Migraine characteristics and treatment (PRF data)

Characteristic and treatment Total
(N = 200)

TIRs
(n = 88)

TSRs
(n = 112)

p value

Monthly headache days over past 3 months, mean (SD) 5.0 (3.5) 5.7 (4.1) 4.5 (2.9) 0.023a

Monthly migraine headache days over past 3 months, mean

(SD)

4.2 (3.1) 4.8 (3.6) 3.7 (2.5) 0.013a

Severity of migraine over past 3 monthsb 5.7 (2.0) 6.4 (1.8) 5.2 (2.0) < 0.001a

Currently prescribed triptans, n (%)

Sumatriptan 77 (38.5) 37 (42.0) 40 (35.7) 0.361c

Zolmitriptan 44 (22.0) 15 (17.0) 29 (25.9) 0.134c

Naratriptan 31 (15.5) 15 (17.0) 16 (14.3) 0.592c

Rizatriptan 30 (15.0) 11 (12.5) 19 (17.0) 0.380c

Eletriptan 19 (9.5) 11 (12.5) 8 (7.1) 0.200c

No. of ever used unique triptans, n (%) 0.068d

1 174 (87.0) 74 (84.1) 100 (89.3)

2 22 (11.0) 10 (11.4) 12 (10.7)

3 4 (2.0) 4 (4.5) 0

Ever used preventive medication, n (%) 85 (42.5) 47 (53.4) 38 (33.9) 0.006c

Currently prescribed preventive medication, n (%) 82 (41.0) 46 (52.3) 36 (32.1) 0.004c

Percentages are calculated as proportion of non-missing data
Bold text indicates statistical significance for TSRs versus TIRs
PRF patient record form (completed by the physician), SD standard deviation, TIR triptan insufficient responders (based on
efficacy), TSR triptan sufficient responders (based on efficacy)
a t test
b Reported as average severity over the past 3 months using a scale from 1 (very mild) to 10 (very severe)
c Chi-square test
d Fisher’s exact test

Pain Ther (2021) 10:415–432 423



(OR 4.244 [95% CI 1.206, 14.934]; p = 0.024),
and for patients with greater migraine severity
over the past 3 months (OR 1.202 [95% CI
1.006, 1.435]; p = 0.043). Patients with a higher
EQ-5D–5L utility score were less likely to be a
TIR (OR 0.670 [95% CI 0.539, 0.833]; p\0.001).

DISCUSSION

The results of this analysis of real-world data
from consulting Japanese patients currently
receiving a triptan as their only prescribed acute
medication for migraine adds to the sparse level

of data currently available on people reporting
sufficient/insufficient efficacy from triptan
acute treatment in Japan. Previous studies have
addressed unmet patient needs in both acute
and preventive therapy for episodic and chronic
migraine [6], and insufficient response to acute
treatment [7], but to our knowledge this is the
first analysis to focus specifically on patients
who do not respond sufficiently to triptan
treatment. Our data show that TIRs have worse
migraine-related disability, HRQoL, and work
productivity than TSRs. Findings include lower
levels of migraine-specific HRQoL across all
domains of the MSQ, lower EQ-5D-5L utility

Table 4 Triptan acute treatment patterns and patient satisfaction with prescribed triptan acute medication in TIRs and
TSRs (PSC data)

Factor, n (%) Total
(N = 200)

TIRs
(n = 88)

TSRs
(n = 112)

p value

Time of administration of triptan acute medication 0.033a

At first sign of a migraine 78 (39.2) 27 (31.0) 51 (45.5)

When the pain starts 103 (51.8) 48 (55.2) 55 (49.1)

After the pain has started 18 (9.0) 12 (13.8) 6 (5.4)

Overall satisfaction with prescribed triptan acute medication < 0.001b

Extremely satisfied 41 (20.7) 4 (4.5) 37 (33.6)

Satisfied 88 (44.4) 30 (34.1) 58 (52.7)

Slightly satisfied 47 (23.7) 38 (43.2) 9 (8.2)

Neither satisfied nor dissatisfied 11 (5.6) 7 (8.0) 4 (3.6)

Slightly dissatisfied 5 (2.5) 4 (4.5) 1 (0.9)

Dissatisfied 5 (2.5) 5 (5.7) 0

Extremely dissatisfied 1 (0.5) 0 1 (0.9)

Need to take extra dose(s) of triptan acute medication to

relieve pain

94 (48.0) 57 (64.8) 37 (34.3) < 0.001a

Currently taking OTC medications for migraine 22 (11.1) 17 (19.5) 5 (4.5) < 0.001a

Percentages are calculated as proportion of non-missing data
Bold text indicates statistical significance for TSRs versus TIRs
OTC over-the-counter, PSC patient self-completion, TIR triptan insufficient responders (based on efficacy), TSR triptan
sufficient responders (based on efficacy)
a Chi-square test
b Fisher’s exact test
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scores, and greater work and activity impair-
ments in TIRs than in TSRs.

Similar findings were reported in a global
analysis of 2017 Adelphi Migraine DSP data
from the USA, France, Germany, Italy, Spain,
and the UK, which also found lower levels of
migraine-specific HRQoL across all domains of
the MSQ and lower EQ-5D-5L utility scores in
TIRs than in TSRs (defined using the same def-
initions as in the current survey). However, this
global analysis reported that an insufficient
response to triptan acute treatment impacted
significantly on work productivity across all
four components of the WPAI, including work
time missed [28]. A lack of difference in work
time missed between TIRs and TSRs in the cur-
rent research may reflect cultural differences
between these countries and Japan concerning
work ethic and coping with pain and
discomfort.

This lower work productivity in TIRs than in
TSRs could have financial implications for
workers. In 2013, the results of a survey sug-
gested that the presence of migraine or chronic
headaches among Japanese workers aged 18–-
59 years not only resulted in a mean of 0.9–-
6.2 days’ absence from work over a 4-week
period but also impacted performance at work,
leading to wage loss in Japanese workers [30].
The effect of migraine or chronic headaches on
work days missed or loss of working hours while
at work varied by age group. Men and women
aged 50–59 years were most affected by work
days missed (absenteeism) and by the conse-
quent loss of wages. Lost working hours while at
work (presenteeism) and the associated wage
loss was greatest among men aged 30–39 years
and women aged 40–49 years. Total wage loss
over a 4-week period because of work days
missed and work hours lost ranged from
USD707 to USD1603 in men and from USD596
to USD944 in women.

In the global analysis of 2017 Adelphi
Migraine DSP data, TIRs were significantly more
likely than TSRs to experience anxiety, stress,
depression, and sleeping disorders [28]. The
presence of depression was also identified as
related to an inadequate 2-h pain-free response
to acute medication (defined as pain freedom
in\50% of migraine attacks) in the American

Migraine Prevalence and Prevention real-world
study [31]. In contrast, this analysis of the 2017
Japan Adelphi Migraine DSP identified no sig-
nificant differences in any concomitant
comorbidities between TIRs and TSRs. A similar
finding was reported in the 2014 Japan Adelphi
Migraine DSP analysis, which aimed to identify
factors associated with an insufficient response
to acute medication (including but not limited
to triptans) in people with migraine [8]. These
differences between analyses of global and
Japan Adelphi Migraine DSP data may reflect
differences in the health care systems of Japan
and the countries included in the global
analysis.

It should be noted that the lower migraine-
specific HRQoL seen in TIRs than in TSRs across
all domains in the current analysis (difference
in MSQ Role Function – Restrictive score: 6.2
points; Role Function – Preventive score: 5.5
points, and Emotional Function score: 8.6
points) was both statistically significant (p
B 0.015) and clinically meaningful (minimal
important differences [MIDs]: 3.2, 4.6, and 7.5
points, respectively [32]). In addition, compar-
ison of the EQ-5D-5L utility score for TIRs in the
current study (0.80) with reported Japanese
norms (mean 0.950–0.899 for age
range[20–29 to\70 years [33]) further sug-
gests that HRQoL is markedly impaired in
Japanese people with migraine with insufficient
triptan efficacy during acute therapy. The lower
headache-related disability seen in TIRs than in
TSRs in the current study (difference in MIDAS
total score: 7.3) was also clinically meaningful
(MID: 3.7 [34]) but not statistically significant in
adjusted analyses (difference was both signifi-
cant and clinically meaningful in non-adjusted
analyses).

Freedom from pain 2 h after taking medica-
tion is a recommended endpoint for assessing
the efficacy of an acute treatment for migraine
[11] and is a factor considered important by
patients [35]. Consistency of efficacy is also an
important outcome for patients [36]. Previously
proposed cut-offs for sufficient response to
acute treatments for migraine included pain
freedom at 2 h in at least two of three (67%)
treated attacks [37] or three of four attacks (75%
[38]), and headache relief within 2 h in at least
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four of five attacks [39]. We therefore consider
that the definition of sufficient triptan efficacy
used in our study—freedom from pain 2 h after
taking medication in at least four of five
migraine attacks—is appropriate for an acute
medication. Using this same definition, the
global analysis of 2017 Adelphi Migraine DSP
data reported that 34% of patient respondents
were TIRs [28].

The proportions of patients noting an
insufficient response to triptan acute therapy
reported in the 2017 global Adelphi Migraine
DSP (34%) [28] and in the current Japan Adelphi

Migraine DSP (44%) are lower than those cited
in the above-mentioned studies by Visser et al.
[39] (48%) and Ho et al. [38] (52%), which used
less stringent response criteria. Higher rates of
insufficient response to triptan therapy
(50%–78%) were also found in a network meta-
analysis of randomized controlled trials com-
paring triptans with placebo or active migraine
treatments [10]. However, the definition used in
this meta-analysis, freedom from pain at 2 h,
did not assess consistency of response.

TIRs exhibited significantly more monthly
headache days and greater migraine severity
over the past 3 months than TSRs, a finding
reflected in the 2017 global analysis of Adelphi
Migraine DSP data [28]. Visser et al. [39] also
reported more severe vomiting and photopho-
bia, more often needing to sleep or rest, and
more frequently experiencing initial worsening
of the headache in non-responders to oral
sumatriptan than in responders. These findings
suggest that underlying disease severity, with
some disease being difficult to treat, may be a
reason for insufficient triptan efficacy when
these agents are used as acute treatment.

TIRs were significantly more likely to use
OTC and preventive treatments than TSRs,
findings also reported in the global analysis of
2017 Adelphi Migraine DSP data [28]. Whereas
OTC medication use has been shown to be
common among US people with migraine
[40, 41], a recent article suggested that in Japan,
OTC drugs are used mainly for minor health
problems and that Japanese patients prefer
prescription medications or getting a physi-
cian’s advice for their health problems [42]. Our
results therefore suggest that TIRs have a clear
need for OTC medications to relieve a migraine
attack that is not being adequately met by pre-
scribed triptans.

Over half (52.3%) of TIRs were currently
prescribed a preventive medication in the cur-
rent study, and similar levels of usage (54.2%) in
TIRs were reported in the global analysis of 2017
Adelphi Migraine DSP [28]. These levels of pre-
ventive medication use are in line with the
finding of greater headache severity in this
population, and with Japanese guidelines,
which recommend preventive medication for
patients in whom disability in daily living due

bFig. 2 Adjusted results in triptan insufficient responders
(TIRs) and triptan sufficient responders (TSRs) (response
based on efficacy): health-related quality of life: (a) MSQ
scores and (b) EQ-5D-5L scores; and (c) disability:
MIDAS scores. Data were controlled for age, sex, migraine
headache day frequency, comorbidities, preventive medi-
cation use, and with or without aura. Higher scores on
MIDAS indicate greater disability; higher scores on MSQ
and EQ-5D-5L indicate better quality of life and health
state, respectively. *p = 0.009, �0.015, �0.043, §0.002,
**\ 0.001 for TSRs versus TIRs. CI confidence interval,
EQ-5D EuroQol 5-dimension questionnaire, EQ-5D-5L
EuroQol 5-dimension 5-level questionnaire, LS least
squares, MIDAS Migraine Disability Assessment, MSQ
Migraine-Specific Quality of Life questionnaire, VAS visual
analog scale

Fig. 3 Adjusted results in triptan insufficient responders
(TIRs) and triptan sufficient responders (TSRs) (response
based on efficacy): WPAI scores. Data were controlled for
age, sex, migraine headache day frequency, comorbidities,
preventive medication use, and with or without aura.
*p = 0.001, �0.002, �0.003 for TSRs versus TIRs. CI
confidence interval, LS least squares, WPAI Work
Productivity and Activity Impairment questionnaire
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to migraine is not adequately relieved by acute
treatment alone [9]. However, considerably
lower levels of preventive medication use have
been reported in other real-world studies in
patients with migraine (e.g., 11.5% in the
Migraine in America Symptoms and Treatment
[MAST] study [40]). One possible reason for this

discrepancy could be the fact that in Adelphi
Migraine DSP surveys, patients are actively
consulting their physician, whereas MAST was a
postal-based longitudinal survey of respondents
with migraine.

Satisfaction with medication has been
shown to be predictive of sustained use of

Table 5 Logistic regression modeling of insufficient triptan efficacy with backward selection results (N = 200)

Factor Odds ratio estimates

Effect Point
estimate

95%
Wald
CIs

p value

Agea Older vs. younger 0.933 0.965,

1.021

0.6114

Sexa Female vs. male 2.215 0.969,

5.064

0.0595

When do you usually take your

prescribed acute

medication?a

‘‘After pain has started and I have an idea of how severe it

is’’ vs. ‘‘At first sign of a migraine (before pain starts)’’

4.244 1.206,

14.934

0.0243

‘‘When pain starts’’ vs. ‘‘At first sign of a migraine (before

pain starts)’’

1.493 0.730,

3.055

0.2722

Physician specialtyb Neurologist vs. internist 1.971 0.940,

4.131

0.0724

Currently taking OTC

medicationsa
‘‘Yes’’ vs. ‘‘No’’ 4.679 1.524,

14.371

0.0070

Ever received preventive

medicationb
‘‘Yes’’ vs. ‘‘No’’ 1.780 0.909,

3.486

0.0928

EQ-5D-5L utility scoresa Higher vs. lower (range 0–1) 0.670 0.539,

0.833

0.0003

Severity of migraine over past 3

monthsb
Higher vs. lowerc 1.202 1.006,

1.435

0.0425

The results in the table are from a backward logistic regression with a significance level of 0.1 for a variable to stay in the
model. Candidate categorical covariates included physician specialty, patient sex, diagnosis of migraine with aura, diagnosis
of migraine without aura, diagnosis of tension-type headache, comorbidities (depression, anxiety, neck pain), diagnosis of
menstrual migraine or menstrual-related migraine, symptoms currently experienced (nausea, vomiting), when acute medi-
cation is taken relative to the start of the attack (‘‘at the first sign of a migraine’’ [before the pain starts], ‘‘when the pain
starts,’’ or ‘‘after the pain has started and I have an idea of how severe it is’’); taking OTC medication for migraine attacks,
and whether the patient ever received preventive medication for their migraine
Bold text indicates statistical significance for triptan sufficient responders versus triptan insufficient responders
CI confidence interval, EQ-5D-5L EuroQol 5-dimension 5-level questionnaire, OTC over-the-counter
a Patient-reported
b Physician-reported
c Reported using a scale from 1 (very mild) to 10 (very severe)
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triptans for the treatment of migraine [43] and
of patients’ willingness to continue with their
current prescribed acute therapy for migraine
[8]. In the current analysis, although a high
proportion of patients reported that they were
satisfied with their prescribed triptan acute
medication, TIRs were more likely than TSRs to
express lower levels of satisfaction, or even dis-
satisfaction, a finding also reported in the global
analysis of 2017 Adelphi Migraine DSP data
[28].

Logistic regression analysis identified several
factors as being significantly associated with
insufficient triptan efficacy as acute medication
in this study. These included treatment-related
issues—the timing of triptan administration
(taking the triptan after pain had started rather
than at first sign of a migraine attack) and use of
OTC medication—as well as greater migraine
severity during the past 3 months and lower EQ-
5D–5L utility scores (indicating lower general
health). Of these, only timing of acute medica-
tion was identified in the previous analysis of
predictors of insufficient response to any acute
migraine medication among patients in Japan
[8]. Early administration of triptan medication
(taking acute prescribed medication when/after
pain started rather than at first sign of a
migraine attack), use of OTC medication,
migraine severity during the past 3 months, and
EQ-5D utility scores were also identified as fac-
tors associated with response to triptan acute
medication in the global analysis of 2017
Adelphi Migraine DSP data, which included a
larger patient population [28]. Additional fac-
tors identified included the MSQ Role Function
– Preventive and Emotional Function domains
and headache frequency (higher average num-
ber of monthly headache days over the past
3 months).

Strengths/Limitations

A major strength of this study was the use of
real-world data collected using a standardized
methodology (as part of the Adelphi Migraine
DSP [21]), thus facilitating the comparison of
study findings with those from other countries.
Further strengths and limitations of the use of

Japan Adelphi Migraine DSP data have previ-
ously been reported [7, 8]. As all patients who
participated in the Japan Adelphi Migraine DSP
had a physician-confirmed diagnosis of
migraine, the study findings can be considered
representative of consulting patients with
migraine in Japan. As expected, given the real-
world nature of the data analyzed, differences
were identified between TIRs and TSRs. When
investigating differences in outcomes between
TIRs and TSRs, these potential confounders
were accounted for in adjusted analyses.

The main limitations of this study are that
the data were cross-sectional in nature (hence,
causality cannot be inferred) and that only a
limited number of physicians and patients par-
ticipated (few patients who participated in the
Japan Adelphi Migraine DSP were currently
receiving acute treatment with triptan
monotherapy for their migraine).

CONCLUSION

Results from this analysis, demonstrating the
negative impact of migraine attacks on the
HRQoL, ability to perform in daily life, and
work productivity of people with migraine in
Japan who report insufficient efficacy with
acute treatment with triptans, highlight the
need for additional effective acute treatment
options.
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